JSTOR is a not-for-profit service that helps scholars, researchers, and students discover, use, and build upon a wide range of content in a trusted digital archive. We use information technology and tools to increase productivity and facilitate new forms of scholarship. For more information about JSTOR, please contact support@jstor.org. Temperatures under a stone at the field site ranged between 8 and 23.5 C at the time of the study. Larvae were placed on stacks of 20 Whatman No. 1 filter papers that were either resting in a pool of free water (0 kPa) or wetted to a specific water content that was known to produce a water potential of -25 kPa. The relationship between water content and water potential of the filter paper had been previously determined with a pressure plate apparatus (Seymour and Piiper, 1988). To keep the humidity around the embryos practically saturated, filters were placed in closed plastic containers with a few minute holes in the cover. We weighed the containers and replaced any evaporative water loss when it appeared. The number of living larvae was determined periodically by touching them with a plastic spoon. If no movement was elicited, we confirmed death by submerging them in water and checking for any signs of life.
HERPETOLOGICAL NOTES
. Development of the larvae continues after hatching, and successful metamorphosis depends on the availability of standing water. However, we have occasionally observed hatched larvae in the field where standing water had disappeared. These larvae rested on moist soil under stones where they were closely clustered together. Because survival of these larvae clearly depended on future rainfall, we became interested in how long they could survive on land. Our experiments controlled two factors, temperature and water potential of the substrate, which we felt were of critical importance to survival. Temperatures under a stone at the field site ranged between 8 and 23.5 C at the time of the study. Larvae were placed on stacks of 20 Whatman No. 1 filter papers that were either resting in a pool of free water (0 kPa) or wetted to a specific water content that was known to produce a water potential of -25 kPa. The relationship between water content and water potential of the filter paper had been previously determined with a pressure plate apparatus (Seymour and Piiper, 1988). To keep the humidity around the embryos practically saturated, filters were placed in closed plastic containers with a few minute holes in the cover. We weighed the containers and replaced any evaporative water loss when it appeared. The number of living larvae was determined periodically by touching them with a plastic spoon. If no movement was elicited, we confirmed death by submerging them in water and checking for any signs of life.
Results. -Both water potential and temperature affected survival times (Fig. 1) . At a water potential of -25 kPa, the larvae survived for less than 5 d at all temperatures. Survival at 0 kPa was significantly longer then at -25 kPa and some individuals survived up to 21 d at 12 C, close to the normal incubation temperature.
Survival of the 0 kPa group was directly influenced by temperature. Probit analysis for this group showed LD50 values of 6.9, 7.6, 14.6, and 53.8 d at 7, 12, 17, and 22 C, respectively, all significantly different (P < 0.05). Data at -25 kPa were insufficient for Probit analysis, but there was a similar temperature effect.
The larvae at 0 kPa appeared similar to larvae from the natural environment. They glistened and were well formed. On the other hand, larvae at -25 kPa were duller and appeared somewhat dehydrated.
Discussion.-The terrestrial eggs of P. bibronii are well adapted to survive long periods of dry weather. After reaching the hatching stage, the eggs can remain alive for over 100 d at 12 C while they wait for sufficient rain (Bradford and Seymour, 1985) . Hatching occurs only after flooding of the eggs for several hours which tends to ensure that larvae emerge into sufficient standing water to complete metamorphosis (Bradford and Seymour, 1988b). Our study demonstrates that if larvae hatch, but are unable to remain in standing water, they are still able to survive for extended periods if the soil water potential remains high. This ability has obvious selective value because the pattern of rainfall in southern Australia is inconsistent The cause of death of terrestrial larvae is not known. Starvation is ruled out because aquatic larvae can live for about 100 d without food at 12 C (Bradford and Seymour, 1985), but the terrestrial larvae died within 21 d at the same temperature (Fig. 1) . Moreover, aquatic larvae are markedly more active and would have higher rates of energy consumption. Osmotic and ionic regulation probably are not important factors because, at 0 kPa water potential, the availability of water to terrestrial larvae is theoretically similar to that available to totally aquatic larvae. Considerable water must have been absorbed osmotically through the skin and eliminated via the kidneys. The apparent dehydration on substrates of -25 kPa water potential obviously affected survival (Fig. 1 ), but this is not the entire answer because unhatched eggs are known to survive extended periods at water potentials of -50 kPa (Bradford and Seymour, 1988a). Nitrogen balance may be an additional factor leading to death if the larvae were poisoned by urea accumulating in the water held in the filter paper. Impaired respiration may have also occurred. In contrast to aquatic larvae that use gills for gas exchange, terrestrial larvae have only the skin. In aquatic larvae, rate of oxygen consumption doubles after hatching (Bradford and Seymour, 1985 Harlequin frogs were abundant, averaging as many as 1/1.8 m of stream. Diurnally active, they typically sat fully exposed on boulders and rock faces within 3 m of the stream margin, yet they were essentially terrestrial, rarely entering water voluntarily. During the course of our study, breeding behavior of harlequin frogs was entrained on seasonal weather patterns (Crump, 1988) . Male harlequin frogs defended territories against other males during the 6 mo wet season, which encompassed pre-breeding and breeding periods, and the early dry season (through Dec.). In contrast, during the remainder of the dry season, males did not display intrasexual aggression (Crump, 1988) . 
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